Background and Scope 28
Cardiology is a dynamic clinical field in which knowledge from basic and clinical research is 29 continuously translated to clinical care. Knowledge generation and transfer accelerate as understanding of 30 complex biological processes advances. As the science and process of healthcare delivery progresses,trainees need exposure to broad intellectual and scholarly concepts that have implications for clinical 1
practice. An atmosphere of intellectual inquiry and support for the investigative process is critical to the 2 development of a competent cardiologist. To maintain clinical competence and apply emerging 3 knowledge, it is crucial to appreciate the concepts, methods, and limitations of the research process. 4
Cardiovascular research is defined broadly because advances in patient care come from diverse 5 areas of medical science. All cardiovascular training institutions should offer opportunities for fellows to 6 participate in research, and every cardiovascular trainee is required to participate directly in some form of 7 cardiovascular research or scholarly activity (CRSA). This should include exposure to the practical 8 aspects of conducting research and the ability to critically evaluate published scientific data. Trainees 9 should understand the elements of research design, informatics, data analysis, deductive and inductive 10 reasoning, basic principles of biostatistics, including the concepts of probability, uncertainty, and 11 inference. Experiences in CRSA play a critical role in developing the skills and commitment required of 12 all cardiovascular specialists for lifelong learning and foster integration of scientific investigation into the 13 professional life of the emerging cardiologist and enable him or her to adapt practice as knowledge 14 emerges (1). Additionally, many of the skills and experiences gained in the research domain are 15 applicable to the team-based activities of quality improvement, an area that all clinical cardiologists will 16 need to understand throughout their professional career. 17
The Task Force was charged with updating previously published guidelines for training 18 cardiovascular fellows in CRSA based on changes in the field since 2008 and as part of a broad effort to 19 standardize training. This document does not provide specific guidelines for training fellows in advanced 20 research techniques but more broadly describes opportunities for training in cardiovascular investigation. 21
The Task Force also updated previously published standards to address the evolving framework of 22 competency-based medical education described by the ACGME Outcomes Project and the 6 general 23 competencies endorsed by ACGME and ABMS. The background and overarching principles governing 24 fellowship training are provided in the Introduction to COCATS, and readers should become familiar 25 with this foundation before considering the details of training in a subdiscipline like cardiovascular 26 research and scholarly activity. 27
For most areas of cardiovascular medicine, 3 levels of training are delineated: 28 Level I training, the basic training required of trainees to become competent consultant 29 cardiologists, is required of all fellows in cardiology, and can be accomplished as part of a standard 3-30 year training program in cardiovascular medicine. Level I CRSA training refers to competency in 31 critically interpreting cardiovascular research literature and familiarity with methods used across a broad 32 spectrum of cardiovascular research including but not limited to basic and translational science,molecular, genetic, and cellular research, animal studies, epidemiological studies, clinical trials, and meta-1 analyses. Level I training also includes participation in such mentored research activities as data 2 collection, analysis, interpretation, scientific writing, and the evaluation of the quality of medical 3 evidence. This document focuses on CRSA training in cardiovascular medicine regardless of the career 4 objectives of the trainee. 5
Level II training typically refers to the additional training in 1 or more areas that enables some 6 cardiovascular specialists to perform or interpret specific diagnostic tests and procedures or render more 7 specialized care for patients and conditions. This level of training is recognized for those areas in which 8 an accepted instrument or benchmark, such as a qualifying examination, is available to measure specific 9 knowledge, skills, or competence. Level II training in selected areas may be achieved by some trainees 10 during the standard 3-year cardiovascular fellowship, based on the trainees' career goals and use of 11 elective rotations. It is anticipated that during a standard 3-year cardiovascular fellowship training 12 program, sufficient time will be available to receive Level II training in a specific subspecialty. In the 13 case of CRSA, there is no defined Level II training, though advanced (comparable to Level III) training is 14 available after the standard fellowship. The intensity of training and required resources varies according to the level of training provided. We 5 recommend strongly that candidates for the ABIM examination for certification in cardiovascular diseases 6 review the specific requirements of the ABIM as they pertain to this aspect of training (3). 7
General Standards

Faculty 8
The training program faculty must include several proven, skilled investigators who have 9 obtained research funding and published peer-reviewed original research. At least 1 full-time faculty 10 member from each training program should have demonstrated abilities as an independent investigator. 11
The critical mass of faculty requires several cardiovascular investigators, however, some of who may be 12 clinical cardiologists, optimally with expertise and experience in a wide range of fields. 13
Facilities 14
The training institution must provide appropriate staff and facilities to conduct research. informational sciences fundamental to modern medicine. Additional coursework and opportunities for 3 independent study and formal graduate training programs should be available and trainees should be 4 encouraged to avail themselves of these resources. 5
Didactic Program 6
The competent cardiologist must critically assess the scientific literature relevant to patient care. 7
This includes understanding of research methodology, fundamental concepts of research design, conduct, 8 analysis, and interpretation that form the basis for evidence-based medicine. Because clinical practice 9 guidelines and related documents form an essential basis for contemporary clinical care, training 10 programs must provide trainees with an introduction to evidence assessment and synthesis and 11 methodology underlying evaluation of the quality of scientific evidence. Trainees can obtain the required 12 knowledge and skills in a variety of ways, including participation in lecture series (including Web-based 13 programs), and critical review and discussion of carefully selected articles at journal club conferences 14 attended by both trainees and experienced faculty. 15
Interpretation of Cardiovascular Research 16
The competent clinician must interpret scientific reports that pertain to clinical practice. New data 17
should not be accepted uncritically nor should the cardiologist fail to recognize and evaluate important 18 scientific advances relevant to clinical practice. As a minimum Level I requirement, the program should 19 provide frequent opportunities for faculty and trainees to review and analyze in depth a broad variety of 20 cardiovascular research reports. 21
Hands-On Research Experience 22
Research in cardiovascular science and medicine takes diverse forms. While hands-on exposure 23 to research is essential to advanced research training, introductory hands-on research experience is 24 desirable but not mandatory for Level I training. This introductory experience could be as straightforward 25 as learning to obtain informed consent from a patient considering participation in a clinical trial, 26 collecting blood or tissue samples for basic or translational laboratory investigations, or learning to 27 extract information from medical records for entry into a research database. All of these experiences 28 should be conducted under the supervision of experienced research personnel, including faculty expert in 29 the pertinent research methodologies. 
3.4.Teaching 1
Because almost all academic cardiologists devote time and effort to teaching, the trainee should 2 understand the principles of adult learning and acquire the skills necessary to effectively teach others, 3 including patients. Academic practitioners teach medical students, residents, and fellows; while clinical 4 cardiologists traditionally direct teaching activities toward advanced practice providers, nurses, and 5 ancillary staff in hospital or outpatient office settings. 6 
Summary of Training Requirements
Development and Evaluation of Core Competencies 8
Training and requirements in CRSA address the 6 general competencies promulgated by the 9 ACGME and endorsed by the ABIM. These competency domains include: Medical Knowledge, Patient 10
Care and Procedural Skills, Practice-Based Learning and Improvement, Systems-Based Practice, 11
Interpersonal and Communication Skills, and Professionalism. The ACC has used this structure to define 12 and depict the components of the core clinical competencies for cardiology. The curricular milestones for 13 each competency and domain also provide a developmental roadmap for fellows as they progress through 14 various levels of training and serve as an underpinning for the ACGME/ABIM reporting milestones. The 15 ACC has adopted this format for its competency and training statements, career milestones, lifelong 16 learning, and educational programs. Additionally, it has developed tools to assist physicians in assessing, 17 enhancing, and documenting these competencies. 18 Table 1 
Components of Research 28
The trainee should master the following principles during Level I training: 29 1. Literature review, before undertaking new investigation to ascertain the current state of 30 knowledge and understand a disease or condition, diagnostic technology or therapy;2. Ethical conduct in carrying out responsible research, including but not limited to the 1 protection of human subjects and recognition, disclosure, and management of potential 2 conflicts of interest. 3 
Duration of Research Training 1
The specific competencies expected to result from Level I training are delineated in Table 1 . The 2 minimum duration of training required for Level I training, as well as advanced training in CRSA, are 3 summarized below. A brief discussion of the competencies and training requirements also follows. At 4 more advanced levels, the education of investigators is a continuous process, and research trainees usually 5 remain in an educational institution to participate in both scientific and clinical endeavors. There are 6 multiple career paths ranging from permanent academic appointments to stints in private practice or vice 7 versa. 8
Level I Training Requirements 9
Level I trainees planning careers predominantly in clinical practice should devote 6 to 12 months 10 (and up to 24 months) to 1 or more scholarly or research projects. These activities can be undertaken 11
concurrently with clinical training and may not require a dedicated block of time, although in most cases, 12 some period of time should be available to pursue CRSA while unfettered by clinical duties. Although the 13 training duration suggested is required by the typical trainee to obtain competency, there must also be 14 demonstration of achievement of the competencies as assessed by the outcomes evaluation measures. 15
Advanced Training Requirements 16
Trainees preparing for careers in research need an extensive foundation in scientific investigation. 
Evaluation of Competency
17
Evaluation tools in cardiovascular research and scholarly activity include direct observation by 18 instructors, in-training examinations, case logbooks, conference and case presentations, multisource 19 evaluations, trainee portfolios, and self-reflection. Analytical, ethical, judgment, interpretive, and as 20 appropriate, research laboratory skills must be evaluated in every trainee. Reliability, judgment, or 21 decisions or actions that result in questions about data or analytical integrity, interactions with other 22 physicians, researchers, statisticians, patients, or research laboratory support staff, initiative, and the 23 ability to make appropriate decisions and ask appropriate questions independently should be 24 considered. Trainees should, as appropriate, maintain laboratory notebooks, well-annotated statistical 25 code, and records of participation and advancement in the form of a HIPAA-compliant electronic 26 database or logbook that meets ACGME/ABIM reporting standards and summarizes important research-27 related information for each project and/or encounter. 28
The faculty under the aegis of the program director should record and verify each trainee's 29 experiences, assess performance and document satisfactory achievement. The program director is 30 responsible for confirming experience and competence and reviewing the overall progress of individual
